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(54) MULTIBEAM SCANNING OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multibeam 
scanning optical device with less fluctuation of a 
distance between beams on an image plane even in 
the case the image plane position is shifted in an 
optical axis direction due to decentering of a 
photoreceptor drum. 

SOLUTION: The device is constituted of two laser 
diodes LD1 and LD2, a collimator lens 2, a cylinder 
lens 4, a polygon mirror 6 and a scanning lens 7. The 
focal position on the object side of the cylinder lens 4 
is set so as to be separated from the focal position 
on the image side of the collimator lens 2 as far as a 
prescribed distance A 2. And, two beams cross each 
other on an optical axis near the focus on the.object ^ 
side (the focal position on the object side is also 
preferable) of the scanning lens 7 in a subscanning;, 
direction. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japanese Patent Office 



http://www1 .ipdl jpo-miti.go jp/PA1 /result/detail/.../wAAAa00380DA4092741 51 P1 .ht 00/1 2/26 



(19) B#H#fF/r (J P) 



< i2 > & m w & *s ca> 



<ll)ftfWti»&H#^ 

#^¥9 - 2741 51 

(43) &§BH ¥^9 ¥(1997)10^21 H 



(51) IntCl. 8 




F I 




G0 2B 26/10 




G 0 2 B 26/10 B 








F 




10 5 




1 0 5 Z 


H0 4N 1/113 




HO 4N 


1/04 1 0 4 Z 








»*«©&2 OL 0£ 9 H) 


(21)tiiS## 


#S¥8 -83732 


(71) ffliiA 


000006079 










(22) miss 


¥^8^(1996)4^ 5 B 




*Baff*8*Tir* ffeK£±Rr=:T@ 3 #13-^ 














(72)&3Mf 


SBB Wife 








*^*B*ff*i*tK56f±iar=TS 3 #13^ 














(74)ftSA 





(54) \sm<D&m ~?)v^-<LMwt¥mw 

(57) [gift] 

l^)l/-f/>ft-KLDl, LD2, 3'J>-n> 





(2) 



#BB¥09-274151 



matmfr h ? /tfc tf - a & n ij > - h -r & 3 y > 
l"J^i^ft^7-£*l-£ vy >yi/>xt, 

mTiav U > ^ U >X#> ?> iBftFS ft*: tf - A 

ii rfijjfelt $ *ut tr - a * ^ii^si" zmsuyxtitii 
ixfz&m^mm^ y > ^ vxowajs* ^bbs u fr 

[!Mt«2] 

mmmm^ytmfr h wm $ ft tz tr - a * 3 y > - m- 4 

Huffi v U>^v>X^e> ffltt 3 ft*: tf - A Sr^ft^JE^ 

«in)*s-r affirms i:, 

fu f a tf - a j. ^ ^ / < > y <omM M &MS fr h 5e ^ SB ffi 
jffift/cfigtcfugBv 1; > ^ >Xo%ffltt*;£@fiE u 
ffiffE*«U>Xo»1HJi^ffi«O3lE*±"e«»c0 

[0 0 0 1 1 

[ 0 0 0 2] 

So Wx-tf* #P*H¥5- 5 3 0 6 
v;v^tr-A^3lEjti^3SEfi, u-Wt - K7'l/>f 
^^[ej^^ltaigft^ 2 tf-A£n y j* - * l/>Xt»5 
¥fif#3Kfc Lfc&, 3y>-*U>X^«««E^Ojt*li 

ffl«*4rBBB L/:v'J >^U>XK X *K fcT-AS:@!l7fc 
4^^]tc^-r^ 0 fit, z<D$tft2tLtz2 tf-A£ 
#»K*frLT¥ftfc#y =f>* 7-W:Al«^ >f'J 

it/:2 lf-A*j£Su>Xtc8«?**:», *«±T'S: 



[0 0 0 3] 

<£>«5*te K7A J: 0 K 7 A co SHEEJf Kfft 

J: * jfe£#^*B«0*i»ffiB £ Jfi jfcfls: K7A oggffio 

#K7^ £ tf - A fJ3te«lK*t LTj^£4>ftffi £ 

^7fe# K 7 A ® K# LT tf- A CDAIWlJKtf* fcT - A 

[0 0 0 43 MX^iiyv 1 > Steffi 

^iitrBS, *«*^KBSr»IS?6*±'^BFfaofcr-AB 

^\ ijtftK7A^M^^^ jaffiffia****** 

[0 0 0 5] ^BJ^gWti, STfeftK^Aco 

^«BS:i6tt1-&C:fc^fes 0 
[0 0 0 6] 

Tfef® t , Htrie*aa^ s ft^ tf- a * 3 y > - h -t 

y >^u>Xfc, hMBvU >^u>X^?>ai|*Sftfclf 
fckT-A4r*a3feati--Sjfe*u>XfcS:fflx., luie^ y 

> u>x^»fflij^^aB3&^m^^iEiaffift^f2fi 
frwBtriHvy >ris>X(ommM&i&.mL, fro, mm 

[0 0 0 7] Sfc, ^Wfr-^S^^^lf-A^S^ 
U >X i: Hufe v y > ^ 1/ >X^>rafr-BBB S ft/c tf- A j. 

?xsi>yt, mjfBvy v^uvx^^^i^^ft^tf- 

ASr*ftaK"Cfir&l3t3lE1--S«|p|St, «lp|*3E?itfc 

^^^/^v^ftiHim.-sffiB^^^^K^ 

^fuIBvy >^u>Xco!»iaiJ^^S:B£BL. fro, wM 
u > X<7)M iJM^.ffl^07ttt_h-e^co tf - a frwi 



(3) 



^¥09-274151 



[0 0 0 8] M&uyX<DmmM&M®£ fi, 

& o 

[0 0 0 9] 

^■r^o fit, 76s^>xsraitLfc«»oif-A 

[0 0 10] 

[ooii] [m\%mMm. hi -a 3] biks^ 

-K7l/>f nU>-^V>X2t. vU>^U> 

>X7 (V>X7a, 7b, 7cSWI^7-8^?) 
i«?itrv^) fc. SOSffl^>K'J*;H/>Xl 

[00 12] U-*fjr4*- KTW 1 li, 21BOU- 
tY>ft-KLDl, LD 2 Srfltx.T^£ 0 Ix-^f^-f 

r*- ? izm-j^xmws *7) fw«s*i, 

t:i/"f/-ft-KLDl, LD 2 ^^IWI^tcw-iftf 
-ASr^m-f^o C<7>w--ff tf-Afi:? V u>X 
tcioTB&^^tf-^ t 0DU£fcf-AT-*> J: 

faK^y-Sr^TU U-if tf- A ^ 7 - 6 <0 

[00 13] ^K'J 3->$ 7- 6 ti: EWE** 6 a*WkL 

rr>^ -7-6 o(atetc*o*v^"c#ffir&]®"t?^ 
iSKKMBfaStt. M^>X7\zm^ti^o M&\/>X 

7-6 tSM L tz U - if fcf - A Sr«*&ffi±K*S« g 

SSl^>X7l^ tffil/>X7a, 7b, ¥1^7 
- 8 SL (Transformed Saddl 

e Lens) r * y 1 J > K 1 J * ^ U > X 7 c C t fif 



*S* f *S < ^^itt<7)I«t^i/>X^:tt^ 

7 o 

[0 0 14] $f ^>X7 £2ifi Lfc 2*<D\s-*f fcf- 
-Mi. «)t;#K7A 3 0±tc^<7)g6g|/ittgt^T^a 
«R*#K5A 3 0±**e[Jb*fpjtc^S 

1- a „ 76ti/>X7i±i Kiirfa #»j^57-6 -c^ft 

A3 0) ±"e^±jfe*a J K4r*a^aiE, £P*>> ^ffliR 

K i^^EPb^fp|^0±^S^ K7A 3 O^epc^ffp] 
^OSfljfeftfc: 1 K7A 3 0±tCEDf« (»«i»fft) 

[0 0 15] 2*:, tf-ACO±jt3t^rfiJ5feSSSBco 
U-if tf-AfiS 7- 1 BtRlf^it, SOSffly'J> 
K^iH/>Xl 6^iliLTS0Sffl7E:-b>tl 7^ 
AWt^o SOSffljfc-tr>^i 7^?>mtrS^* tf-A 

[00 16] 12 K^LfcIiJ*ft*faO«lfl&« 

^H*#,bs Lrpifi-r^o H2 Ki^T, 3>J^^ 
>X2, vV > f 1/ >X 4 SraS 1/ >X 7 

<7)M&$e.m± f cl , f cy , fjCti^^nrv^o 2 
iOU-f/>f^-KLDl f LD 2 tin U U> 
X 2 co»«j»^efitcE»S BJjfeft^fajtc jttt L K 
*f L-C^f§;tcafeBS^Tv^ 0 £ 2 1B<Z> W--*f *">f * 
-KLD1, LD2^?>|p|NFt-WaiSnfcU--ifbr-A 
W\ ^fL^Yt|£ibtT~&&#\ niJ>-^U>X20n 

Kie-AtLttJ:^) o n'j^ r n>X2iao 
T 2*OU-if fcf-AfiJEtfr U 3y^-n>X2(7) 

^U>X4 tCAW-t^o :Ov'J >fl/>X4 i±*"V =f 
> $ 7- 6 0|«^S:1iiEi-&^*!)<!0*>0-t t *^ 0 - - 

>X 2 0(^1^^ 

[00 1 7 ] yp^U >X 4 JC±ot2 ^ V - -iftf 

^y-6±X-BM?t1-Z>o n + >^ 7-6l±v"J > 

^ 7- 6 J: oTffl|^gii7tU-if tf-A(i. jlSl/> 
X 7 co^lBl^fifiia^ (M!l#,^fiST4 i:^) <7)^ 

l-^o S4U>X7*SSLfc2*OIx--»fkr-A03E 
jt«L 1 , L 2 ti-f^-pnjtlifcL^LTW&^T^^ 
W5c^K*«»tl*nr*3t:#:K7A3 0Oftffi±tc 



(4) 



#gB¥09-274151 



[0 0 18] ffVf-AjfeSjt^iSBtC 

U >X^ftii^£f£®i ifc£-£Tv^<7)T% 2^60 
U - Hf tf - A f± v 'J > ^ 1/ >X^»ffliJ^^07tW±-CgiJ 

U > ^ b > X i ilii L£ 2 *£7) U - -*f tf - A 

[0019]ffiot, [13 (A) tc^i" <t 9 f& 1 * 

LI, L 2****L*cWLTli6¥ff4^ffi^S3t#K7 
A3 0O«ffiKAStt*^K*l*Lt\ te*OjfeSjfc*^ 
fifi, 0 3 (B) tc^i" J; ^ 2 ^OW-^f if- AO 
±ML1' , L2' ***(*L' fci*LTffiv*fcttffi-e 
i»K7i.3 0' 0«®KAl*1"&£fcK4£ 0 CO 

t (13 (B) *3 0 a* RV3 0 b' #fia) , ffi^ 
K7A30' Hfrc«-LT±36»L 1 ' , L2* OAS^ft 

LI' , L2' OWPH*qEtt-t&Ci:tc*-5 0 

[0020] zttiz-ftLx, m i mmn<oM&%:¥& 

fiO^fi, 2$(7)l/-fe-A^iMLl ) L2^ 
t:WltWff^«ltiM K7 A 3 OOftIB 
KAStrao-c, ffi^ft K7 a 3 0 OffiSf t: J: o t« 
fflffiga^M^faKv? h It t (H3 (A) ^30a 
Xt/3 0b#HH) > MftK7A3 01«atiM 
LI, L 2 0AI^##Kte-£fc*»K «ffiKi3*t* 

±jt*Li, l 2<Dmmv>$mib*'j?&\<*gtmt&2> 0 t 

h 3 =h 2 [A 2 |1 - (t 0 / f C y 

[0 0 2 5] SfcK. ^atU>X7^»^ESIS: f i, 

s$u>x 7 oi»*faa^^^4u >x 7 o^/ffl^^fi 

eS"CfiOBEBI=S: A 4 . #U 7- 6^t)jfe5fcU>X 

lao^^fifi ^ *a u > x 7 oma; s t?^ggffi & a 5 , 

^SU>X7-C^7t:$iL^^t:-Ai7t^L 1 iTOS 
A 4 = f cy - (T c + t 0 ) - ( f cj 
A 5 =- f ,2/ A 4 



&OT% Sv^fijt^«fi*ft§e, its e 

[0 0 2 1 ] friz, H4 *#HHLT*«:fl9araS;S:»UJ 

X 2 o^jSJEffifc f cL , n U ^ - * 1/ >X 2 ofeffl# w £ 
fi^^^l^--»f KLD1 (V^%\ti.MtX~co^M 

£a 0 . n u > i/>X2 ofa^ae^^ e-Acoi 
*fciR*^:ffiB (tr-^».«ffi«) i -coffin* a „ * 

$4L^(bl/--*fr^^ - KLD 1 0^)fc{ig£^OgEJj| 

£<h. flT<7) (1) jt&tf (2) S«H«#*4o 
[0 0 2 2 ] Ai=f cL 2 /Ao (1) 

hj= (f cL /A 0 ) h 0 (2) 

cm^ttr, v'J >^lx>X4 0# w £fgEffi£ f cy . n 
y ;* - * U >X 2 Of^fflftLSfig^ 5>y'J>/U>X4 
(O^sm^MMi TOEBtS: A 2> v 1 ; >^b>X40 

f*,£&e^ v u > ^ u > x 4 ofief u^^fas it(7)s 

gt^A 3 . y'J >^1/>X4^^#'J rf>== 7-6 it 

osEgs^to. # ] ) 7- 6^?>tr- A^fies 
-ecogESISrSi, y'J >^>X4 ^o^$4L^£> tf- 
A±36»L 1 i-eoBEffiS: h 2 ti-S i:. WTO (3) 
(4) S&tf (5) A<DH«#*So 
[0 0 2 3] 
A 2 = (Si+ t 0 + f cy ) - A x 

A 3 =~ f cy 2 /A 2 

h 2 = (A 2 - f cy ) h 0 /f cL 
[0 0 2 4 ] — =f> ^ 

(6) S^fflMi^o 



(3) 

(4) 

(5) 

7-6 -C^TtttL^t tr 



) t - f cy ] / f 



cL 



(6) 



&i£h 4 , matter?!* 3 0<75ftM-c-<o^;iiL^e,tr- 

^i^iiaL i s-ewsggt* h 5 , m&i- > x 7 <nimm 

3 0©fifeffl4TNaffi*«:T B fc 

tit. Jar© (7) (8) s:, (9) ^sr>' (1 

0) Sfl|««lo 

[0026] 



2 /A 2 ) 



h 4 =- (fi-A 4 ) h 2 / (f cy +A 3 ) 
h 5 = (A 5 - f , 2 /T c ) h 4 / (f i+A 5 ) 



[0 0 2 7] W.±0 (5) 5S. (8) ^, (9) 

h 5 = f ,A 2 h 0 t 1 + (A 4 /T c ) 
Z<7) (1 1) ^tciJV^T, A 4 =0, t c =f cy tLT < 
Zhiz (6) ^Srfflv^ittcJ: , WT© (12) S 

h 5= /? f 1 ( f cy/ f a) 

( /? : 

[0 0 2 8] (1 2) Sili, 



(1 0) 



" (7) 
•- (8) 
- (9) 
■- (10) 
5!U IK EITO 



(11) ^*^<bitS ( 



/ (f cy f cl .) -(11) 



(A 2 - f cy ) I h 0 (1 2) 



#.£J£Mt f „ -> 'J > U >X 4 Oft.irgggi f cy 



(5) 4$BB¥09-274151 



fii*h 5 tLtffi^f^ (12) sttffl^T, ± 
*j»#¥ff*cfl!36#K9A 3 0 AS+-T h fcfeKii&gfc 

^ v y x 4 o» a m ^ffiB i -c cDgaffi a 2 * » m 1- * - 
[0029] [m2&mm. as] hsk^i-j:? 

A-x>^^>^2 0££ILT, fulfil 1 %mm&<ofc& 

[0 0 3 0] Vf-A -3^*;*>^2 0 fcfc. %ffl!IU>X2 
0 a t«fflJb>X2 0 b£Hx.Ti3*K n»J>-^U> 
X2 t v'J >^u>X4C0PfltcBeHS^"Cv^ o T&b 
*>, tf - A x ^ ^/r/ / 2 0 li, Ml ^ >X 2 0 a « 

2 0 a«.y f fSffl)JU>X2 0 b<7^tix^ix(Om^Mmt f 
Bl, f B2' : ^^?^ ,/ ^o ^(^bf— ajc^^^O^ 
2 0f±, U>X2 0a, 2 0 b^ffi£llg-f&- fc 
J: 2*Ob-^lf-AOI!ljfe5S^rf6j^>HfflS:PSi- 

[0 0 3 1 ] 2l(?)l/-f/^t-KLDl, LD2ti 

=m;>-*u>X2 ^Mim^istcHees a, iy*s 

-ff^ft-KLDl, LD2^^> RW-§^£B ^titz V 
JfL, m;^-^U>X2 Of*1B0^^O3ttt L ±-CIiJS: 

h 5 = /? f 1 (f cy/f d.) (f Bl/fffi> 

[0 0 3 5 ] [fl6<93tifeJgSI] fcis. ^H^K^*"^ 
[0 0 3 6 ] 

Ojfe3lE36^»«0-?"<t-C'ito»^ffi 2 h 0 , f C i. 
f cy , f lt Sj, T c , t 0 tR5ELfctl^ mifS ( 1 ) 
(12) atfflv^: fctcj: 0, £2 K^Lfcft^ 



[0 0 3 2 ] bf-AJi^^^>^2 0 SrmWLfc 2*co 
U-^ftf-Ati, kf-A.x^;^>^2 0<7)ffefflU>X 

fsfe, v»; >^U>X4KA&t1-*o ii*:, v^v^i/ 
>X4 <D«?ffliJtt,"Sf£Bfi, tf-A^^^^N°>^2 0<7)f^ 

U > ^ U > X 4 <Z>f£ffl)«L£f4e tcBBiS £ *lt v> * o 
[0 0 3 3] #U:*>*7-6KJ:oTiBft3ft*:l'- 
■iftf-Aii, 7eSu>X7^®iSS^ffiSdS:-fg (%SS^ 

jfe*U>X7tcA&t-r&o *SU>X7*ffiS*L*: 
2*^OU-^Vf-AO±jt«|L 1 , L2«ijt#Lfrc^L 

K7A3 0O«ffi±tc^S^^ o :^ LTISffllKft^ 

«*fls: K7A3 0 Offi&^K J: -=> Tftffifig^W 

l&Ll, L 2^Alift^ft:^i: £ »9 . f&ffifrw#tf 
£=fc3fciilL 1, L 2^KFHO|ei&*^^\/^;i/^vf-A 

[o o 3 4] mmmimmmm^^^xnmLtz a 

«mi-4i:. &T<D (13) ***»feii*o 

I f C y/ (A 2 ~ f cy ) I h 0 

(1 3) 

&A 4 , A 2 , A 0 , 2 h 3 , 2 h 4 , 2 h 5 £St#McJ: oT 
|#/: 0 S2t:i3v^, 2h 4 i:2h 5 liRli:afi:4ot 
i3 7tWL^LT±jtiftL 1 , L 2**¥fTtc&->T 

#K?A Offl^tc «t o X fiRHfilS***!* L *rS] v "7 

A#Wl**#tcii&-5Ekft , 3, fcr-AWIW0£»«:^&< 

[0 0 3 7] 
[Si] 



(6) 



#BB ¥09-274 151 



Hi (mm) 





2 h o 


( cL 


f c y 


f 1 


S i 


T c 


t 0 


i 


0. 1 


42. 0 


300 


77. 644 


300 


146. 002 


185.410 


n 


0. 1 


28. 2 


300 


77. 644 


300 


146. 002 


185. 410 


m 


0. 1 


28. 2 


250 


77. 644 


300 


146. 002 


162, 250 


rv 


0. 1 


2 8. 2 


200 


77. 644 


300 


146. 002 


137. 228 


V 


o. i 


28. 2 


150 


7 7. 644 


AAA 

ovv 


« i e ft a *i 


1AQ 0 Afi 
A V V. V w 



[0 0 3 8] 

S 2 (mm) 





A 4 


A 2 


A o 


2 h 3 


2 h 4 


2 h s 




0 


-2865. 13 


-0. 483 


-3. 320 


-1. 766 


-1. 766 


n 


0 


-286 5. 13 


-0. 218 


-4.945 


-2. 630 


-2. 630 


in 


0 


-1072. 93 


-0. 446 


-2. 222 


-1. 182 


-1. 182 


IV 


0 


-480. 595 


-0. 711 


-1. 244 


-0. 662 


-0. 662 


V 


0 


-212. 646 


-1. 030 


-0. 734 


-0. 390 


-0. 390 



[0 0 3 9] ttz, 816X^0 7^*4, ^Sjftft** 7 8 

*iTv>*o BI6**SiJ*3S*[fiJOjt»ig, i7^±M* 
ffi]<!0jt»lI-C*-6o 
[0 0 4 0] 

> ^ 1/ > XoftiI#, * EM Lfz(DX\ t£S U>Xiffl 
WL/:2 tf - A <0±jfc|ftfi3fc$ai*c^ L TB&sRt & 

[0 0 4 1 ] 2*Olf-AO£jtjK^jfcfi6frCB6sp 



[HI] *^tc>R&v;i/^e-A^Sjfe^:gg^^ l 

[0 3] (A) (ii 1 C^L/:vjVf t-AM*^ 
fiO«ffi»#<Z>a;*BL (B) \tm.3k<D-*)V*\£-i*He. 

[14] >xco«iao^ *iaa^ v u > ^ 

v y X <om%$k& fiS £ -e<£>860£ £ * ffl i~ £ *6 ^B'Jjfe 

[15] *5&M^«*^^^e-^3fe**^«fi^*2 

[0 6] ^^^^-^M'lt^mmcoWiM^^^ 

m 0 

im7] 0 6 tc^Lfcv^fcf- ^&3fc^Sfic9±7fe 



(7) 



fl$BB s P09-274151 



4-y'J >P\s>X 



LD1, L D2-l/-Wt» K 



[SI] 




[19 2] 




[B3] 




(A) (B) 



(8) 



^¥09-274151 



[H4] 




[15] 



LD1 



L02 



20 



1 fo 1 



CL «CI_ 



B1 



20a 



20b 



B2 ^2 T cy T cy 




7 30 



V L2 



1 



IB 6 1 



S1«0.004 BETA =-0-533 F- 77. 677 
FNO = -35.999 SCALE=2/5 



6 7a 



7b 8 



7c 



(— i <U 



277.850 



♦fit (mm) 



131.614 



409.664 



(9) 



#BB¥09-274151 



i 



[127] 



SI "300 000 
BETA =1.241 
F = -4OO0.03T 
FNO -36.005 
SCALE' 2/5 




